Interactions between drugs are also mediated by serum albumin. For example, one drug may cause an increase in availability of a second drug (thus, increasing the effective drug dose) if the drugs compete for the same binding site of serum albumin.
During this laboratory you will masure binding affinity between albumin and a common antibiotic, levofloxacin (Levaquin®).
Fluoroquinoline Antibiotics
Levofloxacin (Levaquin®) is a member of the fluoroquinoline class of antibiotics. These drugs have been known for about 50 years, but especially effective derivatives were not widely available until the 1980s. These are "second generation" fluoroquinolines and include the common drugs, ciprofloxacin (Cipro®) and ofloxacin (Floxin®).
Levofloxacin (Levaquin®) is a "third generation" fluoroquinolone and is simply the biologically-active isomer of ofloxacin (a racemic mixture).
The fluoroquinolones have a unique site of action, inhibiting the bacterial DNA gyrase (topoisomerase type II) and topoisomerase IV. These enzymes unwind DNA and are required for DNA replication. The fluoroquinolines block DNA unwinding and, thus, block bacterial replication. They are most effective against Gram-negative bacteria although the later generation drugs also are effective against some Gram-positive and anaerobic bacteria.
The aromatic amino acids, phenylalanine, tyrosine and tryptophan, contribute to the unique property of proteins, fluorescence. Fluorescence is a process by which a molecule absorbs light and then emits the light again (typically at a longer wavelength; Fig. 10.1 ). 
Measuring Fluorescence
To measure fluorescence, you always set two wavelengths, the wavelength of light irradiating the sample (the excitation or absorbance λ) and the wavelength of emitted light to be measured (emission λ). To scan an emission spectrum, the absorbance/ excitation λ is fixed and a monochromator scans through the emission wavelengths ( Fig. 10. 
2).
To scan an excitation spectrum, the emission λ is fixed and a monochromator scans through wavelengths of light that irradiate the sample ( Fig. 10.3 ). Fluorescent molecules, like the aromatic amino acids, have characteristic emission and excitation spectra -these spectra can serve to identify molecules. For example, the shapes of the peaks as well as the peak wavelengths are characteristic of specific molecules. Tryptophan has a broad emission peak at about 350 nm while tyrosine has a narrow emission peak at about 305 nm. The wavelength difference between excitation and emission also is characteristic.
Depending on a molecule's electronic energy levels, the difference between excitation and emission may be large (much energy is lost before light is emitted) or small (little energy is lost before light is emitted). For example, tryptophan has about a 60 nm difference between excitation and emission wavelength while tyrosine has only about a 15 nm difference (Fig. 10.4) . Tryptophan loses more energy before emission while tyrosine loses less. 
Synchronous Spectroscopy
Synchronous spectroscopy selects for fluorophores with a specified energy difference between excitation and emission.
This technique depends on maintaining a constant difference between the excitation wavelength and the emission wavelength. The excitation monochromator scans wavelengths simultaneously and at the same speed as the emission https://bio.libretexts.org/Under_Construction/Book%3A_Biochemistry_Laboratory_Manual_-_An_Inquiry-Based_Approach_(Gerczei_and_ Updated: Mon, 10 Jun 2019 11:22:54 GMT Powered by monochromator. Since the monochromators are synchronized with each other (synchronous spectroscopy) a constant Δλ is maintained. Using a Δλ = 15 nm means the spectrofluorometer is sensitive to groups that fluoresce light after a small shift in wavelength, i.e., tyrosine. Setting a Δλ = 60 nm allows the spectrofluorometer to "see" groups that fluoresce light after a large shift in wavelength, i.e., tryptophan. By setting a given Δλ, the spectrofluorometer is able to monitor select, specific amino acids.
Data Analysis
The goal of this laboratory is to monitor binding of levofloxacin to albumin. is algebraically rearranged to put the dependent variable on the left and the independent variable on the right. Note that Equation 2 has the same form as the Michaelis-Menten equation (Fig. 10.5) . 
PROCEDURES
Reagents and equipment needs are calculated per six student teams. There is ~20% excess included.
Equipment/glassware needed:
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